Virtual screening pipeline and ligand modelling for H5N1 neuraminidase.
The H5N1 virus neuraminidase structure was solved in two different conformations depending on the inhibitor concentration. In the absence of oseltamivir or at a low concentration, the neuraminidase structure assumes an open form that closes at a high oseltamivir concentration due to the shift of the so-called 150-loop near the active site. Although the close conformation is similar to all the other structurally known neuraminidase types, it doesn't appear to be the most likely physiological condition for N1. To investigate the specific ligand binding properties of the open form, we screened by docking simulation, a large dataset of ligands and compared the results with closed form. The virtual screening procedure was implemented in a docking pipeline that also performs a step-by-step, target specific, filtering approach for data reduction. The selected ligands display binding ability involving multiple sites of interaction including the active site and an adjacent cavity made available by the 150-loop shift. Two ligands are especially interesting and are proposed as substituents to design oseltamivir derivatives specifically suited for the open conformation.